Identification of tumor metastasis suppressor region on the short arm of human chromosome 20.
Acquisition of metastatic ability by prostate cancer cells is the hallmark of their lethal trait and outcome. However, the genetic alterations underlying the clinical progression and pathogenesis of prostate cancer are not well understood. Several studies involving loss of heterozygosity (LOH) and comparative genomic hybridization analysis have identified distinctively altered regions on various human chromosomes, and genomic imbalance of chromosome 20 was implicated in progression and recurrence of prostate tumors. To examine the role of chromosome 20 in prostate neoplasms, we introduced this chromosome into highly metastatic rat prostate cancer cells using the microcell-mediated chromosome transfer technique. Introduction of the chromosome resulted in significant suppression of the metastatic ability of the hybrid cells, by as much as 98%, without any interference with the in vivo growth rate or tumorigenicity of primary tumor in SCID mice. Our STS-PCR analysis on 10 hybrid clones indicates that the suppressor activity of chromosome 20 is located in the p11.23-12 region. Further examination of the hybrid clones by experimental metastasis assay and histologic analysis as well as Matrigel invasion assay suggests the involvement of the suppressor region at an early stage of invasion and extravasation. We also investigated the status of the chromosome 20 suppressor region in pathology specimens from human prostate cancer patients and detected the frequent loss of this region in high-grade tumors. These results suggest the presence of a putative suppressor gene on human chromosome 20 that is functionally involved in development of prostate cancer metastases.